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<Spot translation> 

1. Title of the Utility Model 

Oxygen sensor 

2. Claim of Utility Model 

(1) An oxygen sensor characterized in that the sensor comprises two 
components each of which is made up of a solid electrolyte plate and porous 
electrodes formed on both surfaces of the solid electrolyte plate, the two 
components being fixedly arranged in parallel with a small gap 
therebetween which is open in three directions, one component serving as 
an oxygen pumping component and the other component serving as an 
oxygen concentration cell component, wherein, 

the sensor further comprises a protection tube for enclosing and 
accommodating electrode portions of the components which are located in a 
gas to be measured, the protection tube being circumferentially provided 
with a plurality of gas introducing holes on its end side continuing from end 
positions of the sensor components, and one gas introducing hole in its end 
surface. 

3. Detailed Description of the Utility Model 
Technical Field (page 1, lines 15 to 18) 

The present Utility Model relates to an improved oxygen sensor 
including an active element which is accommodated in a protection tube, the 
element utilizing oxygen ion conductive solid electrolytes for controlling 
oxygen concentration for an internal combustion engine. 
Embodiment (page 4, line 13 to page 7, line 1) 

With reference to the drawings, hereinafter will be described an 
embodiment of the present Utility Model. A tubular metal plug 2 includes a 
threaded portion la for establishing attachment to an exhaust gas manifold 
of an internal combustion engine, and a hexagonal portion lb for clamping. 
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An oxygen concentration sensing element 3 is accommodated inside the 
metal plug 2. A base portion of the sensor is fixed in an insulating manner 
using an inorganic heat-resistant material. A metal cylinder 4 is fixed to a 
top portion of the plug 2 so as to externally draw out a pump-side lead and 
a cell-side lead of the sensing element 3. A bottomed protection tube 5 is 
fixedly attached to the plug 2 on the side which is located in an atmosphere 
to be measured, so that electrode portions of the oxygen concentration 
sensing element 3 can be protected and the exhaust gas (atmospheric gas 
to be measured) can be taken in. 

The oxygen concentration sensing element 3 includes two plate 
components. Each of the plate components is made up of a zirconia 
electrolyte plate 301 and diffusion- resistant layers, which are formed on 
both sides of the zirconia electrolyte plate 301 for coating. Each of the 
diffusion-resistant layers is a combination of a heat-resistant metal 
electrode 302 which is adhered onto a side of the zirconia electrolyte plate 
301 using a thin-film technique, and a comparatively thick and porous 
electrode coating layer 303 of a ceramic material, which is adhered onto the 
electrode 302 using a thick-film technique. The two plate components are 
integrally fixed at the base portions thereof using an inorganic heat-resistant 
adhesive, while at the same time being fixedly attached to a predetermined 
position of the plug 2, so that a small gap D can be provided between the 
plate components, which gap is open in three directions toward side walls 
and a bottom face. A lead of one component is drawn out from the 
electrodes 302, for connection to a power source with an outer electrode 
serving as a positive side. This component serves as an oxygen pumping 
component which pumps out oxygen by having oxygen ions moved from the 
gap portion into an outer atmosphere to be measured, and forms a gradient 
in the oxygen partial pressure in the gap portion. A lead of the other 
component is drawn out from the electrodes 302, for connection to a 
voltmeter or a controller. This component serves as an oxygen 
concentration cell component, for the oxygen concentration caused by the 
difference between the oxygen concentration in the gap portion and that in 
the outside the gap portion. The outputs of the sensor can be ensured to 
have output characteristics, which are close to linear characteristics, for X 
over a wide range of oxygen concentration, as well as good response 
characteristics. 

The protection tube 5 is a bottomed cylindrical tube for blocking 
high-speed flow of exhaust gas and is circumferentially provided, at an end 
side thereof, with a plurality of gas introducing holes 51 continuing from the 
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farthest position from the side of the accommodated sensing element 3, 
where the base portion is fixed. In the present embodiment five gas 
introducing holes 51 of <t>2mm are circumferentially provided being 
positioned 2 to 3 mm from the end of the element. Further, one gas 
introducing hole 52 of <]>3mm is punched at the center of an end surface of 
the tube. In the present embodiment, the sensing element 3 is made up of 
two plate components, each having a thickness of 0.5 mm, with 4.5 mm 
width x 7 mm depth and with a gap dimension being 0.1 mm. 

In such a configuration described above, the electrode portions of the 
sensing element 3 are blocked from an impact flow of the exhaust gas by the 
side wall of the protection tube 5. Thus, the element surfaces are only in 
contact with a portion of the exhaust gas that comes in from the 
upstream-side gas introducing hole 51 on the circumference of the 
protection tube 5, and comes out from the downstream-side gas introducing 
hole 51, which holes 51 do not face the electrode portions of the element, 
and in contact with the exhaust gas taken in via the hole 52 in the end 
surface. 
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